Metabolomics and differential gene expression in anthocyanin chemo-varietal forms of Perilla frutescens.
We have investigated metabolite profiles and gene expression in two chemo-varietal forms, red and green forms, of Perilla frutescens var. crispa. Striking difference in anthocyanin content was observed between the red and green forms. Anthocyanin, mainly malonylshisonin, was highly accumulated in the leaves of the red form but not in the green form. Less obvious differences were also observed in the stems. However, there was no remarkable difference in the contents and patterns of flavones and primary metabolites such as inorganic anions, organic anions and amino acids. These results suggest that only the regulation of anthocyanin production, but not that of other metabolites, differs in red and green forms. Microscopic observation and immunohistochemical studies indicated that the epidermal cells of leaves and stems are the sites of accumulation of anthocyanins and localization of anthocyanidin synthase protein. By differential display of mRNA from the leaves of red and green forms, we could identify several genes encoding anthocyanin-biosynthetic enzymes and presumptive regulatory proteins. The possible regulatory network leading to differential anthocyanin accumulation in a form-specific manner is discussed.